Introduction
Tuberculosis of the breast is a rare entity in Western countries. Since the report of the first case by Sir Astley Cooper in 1892, over 900 cases have been published in the literature [1, 2] . The worldwide incidence of mammary tuberculosis varies between 0.1 and 0.52% of all breast diseases. In the developing world, such as India, the incidence is up to 3% [1] . In developed countries, a recent increase has been noticed, probably due to the increasing number of immunocompromised patients (acquired immune deficiency syndrome, AIDS) and to immigration from tuberculosis-endemic regions [3] . Breast tuberculosis is classified in primary or secondary disease. The diagnosis is hampered by the quasi identical signs and symptoms for breast carcinoma or breast abscess [1] [2] [3] .
Case Report
A 62-year-old Caucasian female patient presented with bilateral palpable breast masses which she discovered several weeks ago. Her medical history included Hodgkin's lymphoma at the age of 22, which was cured with chemotherapy and radiotherapy. The patient mentioned a weight loss of 8 kg over the previous 3 months. Physical examination revealed a firm and clearly defined mass of 3 cm in the right breast, and a 3.5 cm nodule with poorly defined margins in the left breast. The axillary, supra-, and infraclavicular lymph node regions were normal on palpation. There was no skin or nipple retraction. The serum tumor marker CA 15.3 was 15 U/ml (upper normal limit < 30 U/ml). Mammography, ultrasound, and magnetic resonance imaging (MRI) showed a dense area of 5 cm with indistinct margins in the upper inner quadrant of the left breast, and in the upper outer part of the right breast ( fig. 1) . A sonographically guided core biopsy showed an extensive granulomatous inflammatory reaction, without signs of malignancy. A Mantoux test provoked a red, raised induration of 6 cm at the point of injection. Further pneumological examinations, including chest X-ray and thoracic computed tomography (CT), showed no signs for tuberculosis or other interstitial pulmonary disease. On gynecological examination, a firm, mobile, 20-cm pelvic mass was palpated. Vaginal ultrasound showed bilaterally enlarged ovaries (right: 5.8 × 5.5 × 8.3 cm; left: 10.7 × 9.9 × 14.6 cm). Both ovaries were multilocular with solid regions and an irregular inner wall. The images were suggestive for a bilateral, malignant ovarian process. The serum tumor marker CA 125 was 429 U/ml (upper normal limit < 35 U/ml), and the CA 19.9 was 345 U/ml (upper normal limit < 37 U/ml). An abdominal CT scan showed a polylobulated, solid, adnexal mass, without vaginal or parametrial involvement. In the left para-aortic region, a slightly enlarged lymph node was observed, also positive on positron emission tomography (PET) scan. There was bilateral thoracic hypermetabolism on PET scan compatible with tuberculous mastitis. Multiple biopsies and cultures obtained during laparoscopic exploration showed no evidence of peritoneal malignancy. The culture of peritoneal fluid for Mycobacterium remained negative. Because ovarian cancer could not be excluded and because of the enlarged para-aortic lymph nodes, a total hysterectomy with bilateral salpingo-oophorectomy with frozen section was performed, followed by omentectomy, pelvic and para-aortic lymph node dissection, and peritoneal biopsies. The final pathological result was a bilateral serous borderline ovarian tumor, probably originating from a superficial cystadenofibroma. All 55 lymph nodes were negative for malignancy, but 14 showed granulomatous inflammation with central necrosis. Ziehl-Nielson staining showed acid-fast bacilli, demonstrating active tuberculosis ( fig. 2 ). The patient was referred to the Department of Infectious Diseases for tuberculostatic therapy. The treatment included isoniazide 300 mg/day, rifampicine 600 mg/day, pyrazinamide 1,500 mg/day, and pyridoxine hydrochloride 250 mg/week, for the first 2 months; followed by isoniazide 300 mg/day, ethambutol dihydrochloride 1,200 mg/day, and pyridoxine hydrochloride 250 mg/week, for the last 4 months. The patient was seen for control clinical examination and mammography after 6 months of therapy. She was doing well and had no further complaints. Follow-up mammography and ultrasound of the breasts did not show anymore signs of tuberculosis ( fig. 1 ).
Conclusions
Mammary tuberculosis is seen quite rarely in Western countries. Although the overall incidence ranges between 0.1 and 0.5%, it increases to up to 3% of all breast diseases in tuberculosis endemic regions [1] . Although the vast majority of patients with breast tuberculosis are women, it occurs in 4% of the male population. Bilateral involvement is seen in 3%. The population at risk are young (21-30 years), pregnant, and multiparous women [1, 3] . Mammary tuberculosis is classified as a primary or secondary disease. Breast tissue is relatively resistant to Koch's bacilli, because of the local hostile environment, as are the skeletal muscles and spleen [3] . Primary tuberculosis occurs in the absence of any other tuberculous lesion. This uncommon type of infection is probably due to direct inoculation through skin abrasions or duct openings in the nipples [4] . The infected faucial tonsils of suckling infants have been suggested to be a cause of tuberculosis in lactating breasts [1] . mediastinal, and internal mammary lymph nodes may also be at the origin of the breast disease. Hematogenous spread is suggested to occur in the highly vascularized lactating breasts. Direct extension from contiguous structures, such as an infected rib, a cartilage or tuberculous pleuritis, has also been reported [1] [2] [3] [4] . In our case, no evidence for any spreading type could be found. There were only 2 sites of tuberculosis: the breasts and the para-aortic lymph nodes. The clinical presentation of breast tuberculosis shows great similarity to a mammary carcinoma or a breast abscess. As in our patient, the majority of patients present with a firm, mobile, ill defined and irregular breast lump in the upper and outer quadrants of the breasts. Tuberculosis ulcers or abscesses are common. Associated general symptoms of tuberculosis like fever, anorexia, weight loss, and night sweats are not always present [3] . Nipple retraction and 'peau d'orange' are usually signs of malignancy [1] . On the other hand, mammary tuberculosis does not exclude concomitant breast cancer. Breast tuberculosis can be classified into 3 types: nodular, diffuse, and sclerosing. The nodulocaseous variety is the most common form, presenting as a well circumscribed, slowly growing, painless mass [1] . The diffuse form shows a dense breast with multiple foci, associated sinus formation, and skin thickening [5] . The sclerosing pattern creates a hard, slowly growing, painless lump with excessive fibrosis and sometimes nipple retraction and usually occurs in older females with involuting breasts [1] . The diagnosis of mammary tuberculosis is difficult. No imaging technique is specific for tuberculosis. The radiological investigations are more helpful in defining the extent of the lesion than in the diagnosis itself. The mammographic findings are dense, ill defined breast masses with or without thickened skin [6] . Ultrasonography of the breasts shows heterogeneous, hypoechoic, irregularly bordered masses with internal echoes. Cystic lesions, posterior acoustic enhancement, or fistulas may also be present [5] . CT and MRI of the breasts are of value in demonstrating the extra-mammary extent of the disease [1, 7] . Pathological examination of breast tissue, obtained most frequently by fine needle aspiration cytology (FNAC), core needle, or open biopsy, is of great importance for diagnosing tuberculosis. On cytology, epithelioid granulomas, Langerhans' giant cells, and lymphohistiocytic aggregates are observed [1] [2] [3] . Other types of granulomatous inflammation, such as sarcoidosis, actinomycosis, fungal infections, fat necrosis, and plasma cell mastitis, have to be considered in the differential diagnosis [1] [2] [3] [4] . Culture of Mycobacterium is hampered by the required time and the frequent false negative results. In the presented case, Ziehl-Nielson staining showed acid-fast bacilli, but that is not always the case [8] . A positive Mantoux test demonstrates only that a person has been exposed to tubercle bacilli [1] . Most of these techniques are of no practical use in less developed countries. Above all, the diagnosis of mammary tuberculosis is only possible if the clinician keeps a high degree of suspicion. The gold standard in the treatment of breast tuberculosis includes ethambutol, rifampicine, isoniazide, and pyrazinamide [1] . Surgery has no significant role in the treatment of tuber culosis. Minimal surgical interventions may be indicated for diagnostic reasons (open biopsies), for the drainage of an abscess, or to excise residual sinuses or masses. This must always be followed by tuberculostatic therapy. Otherwise, reappearance and/or persistence will occur [4] . The ovarian borderline tumor diagnosed in this case is probably purely coincidental. The patient had a history of Hodgkin's lymphoma treated with chemotherapy and radiotherapy. The elevated long-term risk for second malignancy, even after more than 20 years follow-up, is well known in survivors of Hodgkin's disease treated during adolescence or young adulthood. Van Leeuwen et al. [9] reported a relative risk of 4.1 (95% confidence interval: 1.7-8.5) for secondary female genital malignancies. Because of the abdominal mass, the ascites, and the elevated serum CA 125, ovarian malignancy was suspected in our case [10] . Because tuberculosis may mimic ovarian malignancy, it is important to confirm the diagnosis of cancer and to exclude peritoneal and/or ovarian tuberculosis before proceeding with radical surgery. In summary, breast tuberculosis is an extremely rare finding in a postmenopausal Caucasian woman living in Western Europe. Because of the increasing prevalence of tuberculosis in the developed world, mammary tuberculosis should be included in the differential diagnosis of breast lesions even in postmenopausal women. 
